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optical imaging, performed the analysis under Corn's general direction. Corn had 1248 cited filters videotaped and a Zeiss 
image analysis system was used to measure 884 for diameter, area, perimeter, circularity, and similar morphological parameters of 
the central discoloration. He found that the CDs varied in 
roundness, diameter, image clarity, and internal shape. Corn's 
"gold standard,, was determined by the cited AWC filters. 
No-calls, R. J. Lee experimental filters, and MSHA inspector AWC filters were measured and compared with the gold standard in six 
linear parameters of shape: average diameter, maximum diameter, minimum diameter, aspect ratio (ratio of minimum diameter to 
maximum diameter), internal shapes (PI/P2: ratio of perimeters 
of exterior edge and any keyholes to exterior edge only), and 
circularity (comparison with the area of a circle). Corn 
considered CDs indistinguishable if the CD parameters fell within 
the following ranges of Corn's six parameters: 

5 mm < average diameter < i0 mm 

5.5 mm < maximum diameter < 11.8 mm 

4 mm < minimum diameter < i0 mm 

perimeter ratio PI/P2 (internal shapes) < 2.25 
circularity > 0.2 

aspect ratio > 0.65 

These parameters obviously do not take into account all the 
features of cited AWCs, including changes in grayness levels 
inside or outside the 6-millimeter ring, three-dimensional 
changes (e.g., cones), tears in the filter, scratch marks, and 
the position of the CD on the filter face (i.e., in alignment with the cassette inlet). 

Using the optical imaging system, Corn had 65 of 265 no-call filters measured. Forty-seven were found to be indistinguishable from cited AWC filters. Two hundred and fifty-five of 438 R. J. Lee experimental filters with CDs were measured and 213 were found to be indistinguishable from cited AWCs. One hundred and 
eleven of 193 MSHA inspector AWC filters were measured and 99 
were found to be indistinguishable from cited AWCs. Corn 
concluded that MSHA's allegations of tampering based on visual 
examination of the AWC filters are subjective and inconsistent. 
In Corn's opinion, characterizing parameters of cited AWCs are variable when measured objectively by image analysis techniques. Corn concluded that MSHA's tamper codes indicating causes of AWCs 
are not supported by image analysis techniques. 

Corn did a supplemental analysis involving a reproducibility study of Dr. Lee's February 6 report. Sixty-five Lee 
experimental filters were randomly selected and measured using the Zeiss imaging system. Thereafter, 60 filters were remeasured 
once and five were remeasured seven times. Corn concluded that 
the reproducibility study indicated that the Lee experimental filters, the no-call filters, and the MSHA inspector filters 
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match the "AWC acceptability criteria," i.e., are consistent with 

Lee's February 6 report findings, although "a small number of 

filters might be affected in their match to cited AWCs" -- 

filters "at the fringes of the acceptability criteria." R-I037 

at 4. In Corn's opinion his image analysis used high quality 

data, he obtained good reproducibility, and his conclusions are 

accurate. He conceded that his database had transmission, 

typographical, and reanalysis errors. He did not check Page 

Johnson's decisions that some filters could not be analyzed 

(because she saw no CD or the image required enhancement). 

Johnson was not offered as a witness at trial. Prior to this 

case, Corn had never worked with computer-assisted image 

analysis. 

Dr. John C. Russ, a Research Associate and visiting 

Associate Professor in the Materials Science and Engineering 

Department, North Carolina State University received his Ph.D. in 

engineering from California Coast University. He was accepted as 

an expert witness in image analysis and statistical analysis of 

image analysis results. 

Dr. Russ reviewed Dr. Corn's report and concluded that it 

was consistent with standard practice for applying computer-based 

image analysis methods. In Russ' opinion, Corn's conclusions 

that the cited AWC filters are not distinguishable from inspector 

filters, no-call filters, and R. J. Lee experimental filters are 

logical and supported by the data. Russ concluded that Corn's 

supplemental analysis on reproducibility shows that there was no 

operator bias and that the measurement parameters are 

reproducible with sufficient accuracy. Russ did a statistical 

analysis of Corn's study which showed that it was not possible to 

distinguish cited AWC filters from non-cited filters. Russ 

concluded that there is no characteristic or combination of 

characteristics which would permit distinguishing such filters 

with confidence. Dr. Russ criticized John Holm's critique of 

Corn's report as flawed, irrelevant, inconsequential, or 

misinformed. Russ' opinion is based on viewing Corn's images of 

cited AWC filters only, not experimental, inspector, or no-call 

filters. 

John C. Holm is employed as Network Manager, Department of 

Radiology at the University of Minnesota. He previously was 

employed by Kontron Elektronik in the areas of development, 

sales, and support. He has a B.S. in medical technology from 

Michigan Technological University and is pursuing a master's 

degree in biophysical sciences at the University of Minnesota. 

His research topic involves image analysis using a Kontron 

system. He was accepted as an expert witness in the field of 

image analysis. 

Holm reviewed Corn's initial analysis and concluded that it 

had significant defects which call into question the results 
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claimed. He is of the opinion that Corn's use of a color CCD 
video camera was inappropriate because the object of interest is in shades of gray. In Holm's opinion, Corn's choice of video 
lens and magnification factor was inappropriate as was his use of 
videotape rather than direct video camera input. Holm asserts 
that Corn's database is compiled from an unknown source and is 
unreliable and undermines Corn's digital analyses and 
conclusions. In Holm's opinion, Corn's definition of what 
constitutes an AWC is too broad to compare filter populations 
because the ranges include almost all of the measurements -- the 
boundary points are not based on any statistical or percentile 
test. Holm testified that almost all of the experimental filters 
fall within Corn's ranges. Holm criticized Corn for selecting only experimental filters that resembled cited AWCs (i.e., the 
least distinguishable) for comparison to cited AWCs. 

Holm performed measurements and analysis using a Kontron 
system and concluded that many of the R. J. Lee experimental filters (drop filters) which Corn found indistinguishable from 
the cited AWC filters are distinguishable on the basis of area 
alone. Holm found that the filters subjected to des•a• 
e 

' - - ....... --- 

xperlments are distinguishable from the cited filters on the 
basis of area or on observable differences in the off-center 
position of the CD. In Holm's opinion, choosing appropriate image acquisition techniques, feature measures, and 
classification scheme would have enabled classification of a 
greater number of filters and distinguished between cited AWC filters and the non-cited and R. J. Lee experimental filters. 
Holm performed a courtroom demonstration in which, inter alia, he 
measured and analyzed cited and experimental filters that were 
considered not analyzable or unmeasurable by Johnson, and 
excluded from Corn's study. Holm found that there were 
differences between the experimental and cited filter populations in area size, perimeter, maximum diameter, and minimum diameter. 
Circularity, shape factor, PI/P2 ratio, and roughness were 
similar in the two populations. 

Although the measurements are processed objectively by the 
computer, the decision of which digitized shape to measure is 
made subjectively by the operator. Johnson apparently measured CDs approximately 6 millimeters in diameter, but there is no 
record of the measurements (threshold values) with which she defined the CDs, making verification of the precision of her 
measurements difficult. Holm's measurements included much larger shapes where the dust dislodgment continued outside the 
6 millimeter, central area. Clearly, the image analysts defined the shapes they measured differently. 

The reports and testimony on image analysis of the filters 
are complex, confusing, and contradictory. The image analysis experts are attempting to objectify and quantify what is 
basically a subjective and qualitative judgment of an experienced 
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government technical expert. If such a task is possible, it has 

not in my judgment been accomplished in this case. I have 

carefully considered the reports and testimony of Dr. Corn, 

Dr. Russ, and Mr. Holm concerning image analysis, but I am not 

relying on their conclusions in this decision. 

FINDINGS OF FACT 

I. AWCs IN GENERAL 

A. The term "AWC" has a coherent, intelligible meaning. 

refers to an abnormal filter appearance in a dust sample 

consisting of dust dislodgment from the central portion of the 

filter. 

It 

B. The classification of AWCs by Thaxton under his tamper 

codes was consistently applied to the cited filters. 

II. REVERSE AIR AWCs 

A. More than 95 percent of the cited filters were 

classified by Thaxton under tamper codes 1 (light cleaned), 2 

(cleaned), and 3 (cleaned and coned). Thaxton concluded that the 

dust dislodgment patterns on these filters resulted from reverse 

air flow through the filter cassette. He later came to believe 

that filters cited under tamper code 7 (clean tool) also resulted 

from reverse air flow. 

B. The dust dislodgment patterns on the cited filters 

classified under tamper codes i, 2, 3, and 7 can have resulted 

from intentional acts: blowing by mouth through the cassette 

outlet, otherwise directing a jet or pulse of air into the 

cassette outlet, or introducing a vacuum source into the cassette 

inlet. This finding is supported by all the expert testimony� 

C. The dust dislodgment patterns on the cited filters 

classified under tamper codes i, 2, 3, and 7 can have resulted 

from: 

1. impacts to the cassette from dropping or striking it; 

� impacts to the hose from stepping on it, dropping an 

object on it, striking it against a wall while the hose 

was wrapped around the sampling assembly, closing a 

door or drawer on it, or sitting on it; 

� snapping together the two halves of the filter 

cassette� 

Although the expert witnesses for the Secretary and the mine 

operators differ as to the likelihood that a dust dislodgment 

pattern similar to the cited AWCs would result from incidents 
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described in numbers 1 and 2 above, the experiments all show that at least sometimes they do occur. Many of the filters subjected to tests such as those described exhibit dust dislodgment patterns indistinguishable from cited AWCs. All the expert witnesses agree that snapping together the two halves of the filter cassette can cause an AWC pattern on a dust loaded filter. 

D. The dust dislodgment patterns on the cited filters classified under tamper codes i, 2 3, and 7 cannot have resulted from: 

. 

. 

a rapid decrease in air pressure such as might occur when the cassettes were transferred by airplane, or the 
handling of the cassettes by the Post Office. The 
results of Dr. Marple's rapid decrease in air pressure experiment and the experience of Dr. Grayson who 
received a number of dust laden filters by air and 
postal delivery establish that air transport and Post Office handling do not cause AWC patterns on filters. 

desiccation of the filter capsules in the PHTC weighing laboratory. Dr. Lee's desiccator tests which produced what he termed AWCs are of limited evidentiary value 
because of the differences in the desiccator used by MSHA and that used by Lee. Moreover, most of the 
photographs of the filters which underwent the test do not show dust dislodgment patterns similar to cited 
AWCs. Dr. Marple's experiment using the MSHA 
desiccator establishes that proper operation of the desiccator (and there is no evidence that it was not 
used properly by MSHA) does not cause dust particle dislodgment. 

� handling of the cassettes and capsules in the PHTC. 
Dr. Lee was of the.opinion based on his observation of the handling practlces in the PHTC and on the results 
of his stack •ndchuck tests and rapid disassembly tests that 5 o 15 percent of the cited AWCs resulted from PHTC handling and 30 to 50 percent were 
contributed to by PHTC handling� He did not provide the rationale for these percentage estimates. The 
photographs of the filters after the stack and chuck and rapid disassembly tests for the most part do not 
resemble the cited filters� Based upon my consideration of G-170 showing the operation of the 
PHTC and of the various tests and experiments which 
produced AWC-like dust dislodgment patterns, I conclude that the PHTC handling, including the stack and chuck 
procedures and the rapid disassembly procedures, did 
not cause the cited AWCs. 
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E. I am not considering in this decision the effect, if 

any, on the cited cassettes of the handling of the sampling 

assemblies, including the cassettes, at the mines, nor any 

factors peculiar to any specific mine or mines� I have excluded 

evidence of such mine-specific matters from this proceeding. 

F. Sampling assembly variables 

. 
Filter-to-foil distance in the MSA cassettes used for 

dust sampling in the time period pertinent to this 

proceeding, and in the experiments performed by the 

expert witnesses varied from filter to filter. 

� Floppiness or tautness of the filters used for dust 

sampling in the time period pertinent to this 

proceeding, and in the experiments performed by the 

expert witnesses varied from filter to filter� 

� 
A filter cassette with a smaller filter-to-foil 

distance is more prone to an AWC dust dislodgment 

pattern than one with a larger filter-to-foil distance. 

With respect to this issue I am accepting the opinions 
and conclusions of Drs. Lee, Corn, Grays.n, and 

McFarland over the contrary opinions and conclusions of 

Drs. Marple and Rubow (and the statistical conclusion 

of Dr. Miller). If a reverse air flow or reverse air 

pulse creates an AWC by causing the filter to move 

toward the inlet, resulting in the removal of particles 
close to the foil lip (Dr. Marple), it is reasonable to 

conclude that the closer the filter is to the foil, the 

easier it is to cause the movement and resulting 

dislodgment. 

� , 

. 

A floppy filter is more prone to an AWC dust 

dislodgment pattern than a more taut filter� Although 
there is some ambiguity in the opinions of Drs. Marple 
and Rub.w, I conclude that all of the expert witnesses 

ultimately agree to this finding. 

The cited filters had a shorter filter,to-foil distance 

thanthose manufactured subsequently and specifically 
than those used in the experiments performedby the 

expert witnesses. Dr. Lee testified that 1400 to 1500 

of the cited filters were from the MSA 200,000 series, 
which were manufactured between April 20, 1988, and 

April 3, 1989. He further testified that about 2800 of 

the cited filters were from the 300,000 series which 

were manufactured betweenApril 3, 1989, and 

February 13, 1990. The Secretary did not controvert 

this evidence. Thus between 4200 and 4300• or more 

than 80 percent, of the approximately 5000 cited 

filters were manufactured between April 20, 1988, and 
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. 

February 13, 1990. The filter-to-foil distance on the 
cited filters was not measuredbefore the citations 
were issued, and is, of course, not recoverable now 
since the cassettes were disassembled and the foils 
discarded. Exhibits G-253A, 255A, 257A, 259A, 260A, 
261A, 262A, 263A, 265A, 266A, and R-I068, 1069, 1070, 
and 1071 referred to su_up_r_a at page 25, consist of 
graphs prepared by the Government which show the 
filter-to-foil distances on experimental filters 
manufactured from April 20, 1988, until after May 28, 1992. The pre-loading measurements show a slight 
tendency toward an increase over time in the percentage of filters with filter-to-foil distances of more than 
2 millimeters. Ninety-five percent of those in the 
200,000 series and I00 percent of those in the 300,000 series had filter-to-foil measurements of 2 millimeters 
or less; 97 percent of those in the 400,000 series 
(manufactured from February 13, 1990, to October 25, 
1990), and 72 percent of those in the 500,000 series 
(manufactured from October 25, 1990, to August 5, 1991) had such measurements. The post-loading measurements 

show a somewhat greater increase over time in the 
percentage of filters with larger filter-to-foil 
distances. Eighty percent of those in the 200,000 
series and 95 percent of those in the 300,000 series 
had filter-to-foil measurements of 2 millimeters or 
less; 45 percent of the 400,000 series and 50 percent of the 500,000 series had such measurements. Dr. Rubow 
injected two cautionary notes with respect to these 
graphs: the number of filters measured from each 
series varied considerably. In the pre-loading 
measurements, 32 filters were from the 200,000 series, 24 from the 300,000 series, 259 from the 400,000 
series, and 1684 from the 500,000 series. In the post- loading measurements, 69 filters were from the 200,000 series, 24 from the 300,000 series, 156 from the 
400,000 series, and 1591 from the 500,000 series. With 
respect to some of the series, only Marple's 
measurements are included; with respect to others the 
measurements of Marple and McFarland; Lee, Marple, ¥ao, and McFarland; Lee, Grays.n, and Marple; and Lee, 
Grays.n, Marple, and McFarland are included. 
Furthermore, Lee, Grays.n, Marple, and McFarland all 
followed different methods in measuring the filter-to- 
foil distance. Nevertheless, keeping these cautions in 
mind, the graphs provide the best evidence on an 
important issue, and they indicate and I find, that the 
cited filters had a shorter filter-to-foil distance 
than those manufactured subsequently. 

The firmness or softness of the sampling assembly hose 
may be related to the formation of an AWC. A softer 
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hose is more prone to an AWC dust dislodgment. Dr. Lee 

was of the opinion that AWCs occurred more frequently 

in his experiments when he used soft hoses than when he 

used medium or hard ones. He concluded that hose 

softness or toughness is a significant factor in 

susceptibility to AWC formation on hose impact. 
Dr. McFarland concurred and demonstrated that it is 

possible to apply pressure pulses sufficient to create 

AWC patterns by squeezing the hose. Both Dr. Marple 

and Dr. RUbow stated that a softer hose is more 

susceptible to a reverse air pulse. 

G. Dust variables 

i. Susceptibility to AWC dust dislodgment patterns varies 

with: 

Ho 

i. 

. 

a. type of coal; Dr. Marple and Dr. Grayson both 

indicated that the type of coal may be influential 

in the formation of dust dislodgment patterns. 

Do 

Co 

humidity in the mine environment; humidity, of 

course, affects the weight and adhesion of the 

dust on the filter. It was believed to be a 

factor in dust dislodgment by Dr. Marple, 
Dr. Grays.n, and Dr. McFarland. 

weight of dust on the filter; the weight of dust 

on the filter was stated to be an important factor 

by Dr. Lee and Dr. Grayson. Dr. Grayson testified 

that a lightly loaded filter is less susceptible 
to dust dislodgment than a heavier one. 

do 

eo 

size and shape of the dust particles; Dr. Corn 

stated that the size and shape of the dust 

particles could be a factor in dust dislodgment 

patterns. 

amount of rock dust or diesel dust, if any, on the 

filter; these factors were believed to be 

important by Dr. Marple and Dr. McFarland. 

Weight Loss 

Not all cited AWC dust dislodgment patterns result in a 

weight loss. Some show a weight gain. 

However, reverse air AWC filters with dust dislodgment 

patterns show on the average a weight loss. 
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III. AWCs CITED UNDER OTHER TAMPER CODES 

A. Thaxton speculated that with respect to tamper code 4 
(torn, ruptured) the tear resulted from something contacting the filter face, tearing it, and pulling it toward the inlet when it 

was removed. Dust dislodgment patterns on the cited filters 
classified under tamper code 4 can have resulted from someone 
intentionally inserting an object into the cassette inlet and 
contacting and tearing the filter media. They also can have 
resulted from reverse air flow or reverse air pulses� 

B. Thaxton testified that filters classified under tamper code 5 (wiped, clean wiped) give the appearance of something 
contacting the filter face and being rubbed or twisted to try to 
remove dust from the filter. 

. Dust dislodgment patterns on the cited filters 
classified under tamper code 5 can have resulted from 
someone inserting a cotton swab into the cassette inlet 
and rubbing or twisting it on the filter. 

� Dust dislodgment patterns on the cited filters 
classified under tamper code 5 can have resulted from 
dropping the filter cassettes� 

C. Thaxton concluded that tamper code 8 (clean face) resulted from inserting an object through the cassette inlet, possibly wetted with some liquid such as water, alcohol, etc. A 
review of the four filters originally cited under this tamper code, 206368, 262147, 264160, and 326966, discloses rather marked differences in appearances. The first two listed do not appear to have a lighter deposition encompassing the greater part of the filter. In fact they closely resemble many filters cited under 
tamper codes 1 and 2. 

D. Thaxton testified that tamper code 9 (clean touch) filters were caused by inserting an object into the inlet. The dust dislodgment patterns on the cited filters classified under 
tamper code 9 can have resulted from someone intentionally inserting something in the cassette inlet. 

E. There is no evidence in the record from which I could find or infer that the dust dislodgment patterns on the cited 
filters classified under tamper code i0 (clean ring) can have 
resulted from intentional acts; Thaxton was unable to reproduce this pattern in his laboratory. 
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IV. STATISTICAL EVIDENCE 

A. RANDOMNESS OF CITED AWCs 

Dr. Miller stated that his chi-square analysis resulted in 

overwhelming evidence that the rate of AWCs was not random as 

between mines either when he used the entire data set or when he 

used only cassettes whose sample date was before March 20, 1990, 

and before April i, 1990, or when he eliminated the mines in the 

MSHA Norton subdistrict and the compliance samples. The results 

of these tests provide cogent evidence that Post office handling 
and PHTC handling were not causes of the cited AWC patterns. 
However, because there are many other variables between mines, I 

do not find that it is persuasive evidence of intentional 

tampering of the dust samples. Dr. Roth's chi-square analysis 
using the same data set as Dr. Miller shows a wide disparity in 

AWC rates between mines after March 19, 1990, and after March 31, 

1990, which tends to show that there was no change in randomness 

of cited AWCs after the void code was instituted. 

B. SAMPLE DATE vs. CITED RATE 

Whether the data show a significant change in the rate of 

cited AWCs on or about March 19, 1990, when the AWC void code was 

instituted, is sharply disputed by Dr. Miller and Dr. Roth. They 

agree that there was a general decline in cited rates during the 

period from August i, 1989, to March 31, 1992. Dr. Miller did a 

chi-square analysis of the data and concluded that the evidence 

pointed to a significant change in the cited rate on or about 

March 19, 1990. Dr. Roth, using the same data as Dr. Miller, 
concluded that after a brief initial period of apparently 
increasing AWC rates in August and September 1989, the rate of 

AWCs continuously decreased through the rest of the period. He 

states that the rate of decline was significantly steeper before 

the March 1990 void code notification than after that event. 

Dr. Roth also noted that the number of MSHA inspector filters 

with AWCs declined at about the same rate during the relevant 

periods. I am including as Appendix B to this decision a copy of 

a graph prepared by Dr. Miller (attachment 4, G-454) showing the 

cited AWC rate by week from August i, 1989, to March 31, 1992. 

The graph clearly shows a steep decline in cited rates beginning 
about March 19, 1990, followed by ups and downs, mostly downs, 

through the remainder of the period. However, it also shows 

other sharp declines, although not so steep, beginning about 

October 1989, about November 1989, about January 1990, and about 

February 1990. The Secretary argues that the steep decline 

beginning about March 19, 1990, can only be construed as showing 
intentional misconduct which ceasedwhen the operators became 

aware of the void code. I am unable to make the suggested leap 
from the fact of a declining rate to a conclusion that it shows 

intentional tampering followed by a cessation of intentional 

tampering. The fact that AWC citations continued, albeit in 
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reduced numbers, long after the initiation of the void code, after the publicity concerning the criminal investigation 
including guilty pleas and jail sentences, and after the issuance 
of the citations which are the subject of these proceedings would 
argue to the contrary. I find that the statistical evidence does not establish that AWes resulted from intentional tampering which 
ceased when the void code was instituted. 

C. CASSETTE MANUFACTURE DATE 

Dr. Miller did a sign analysis of sample date vs. cited rate 
adjusted for cassette manufacture date, using G-342 listing the 
cassette numbers of cassettes manufactured on certain dates 
between June 22, 1987, and February 26, 1990 (cassettes made 
after the latter date obviously were not used in sampling by March 19, 1990). He found that there is a definite change in 
cited rate occurring on or about March 19, 1990, even after 
adjusting for date of manufacture. The marked decrease in cited 
rate cannot be explained by a time trend in the quality of the 
cassettes. Dr. Roth disagreed with Miller's analysis and 
concluded that the date of manufacture of the cassettes is a 
plausible explanation of the decline in rates of cited AWCs. The evidence shows that cassettes manufactured before January I, 1990, had a much higher rate of AWC citation than those 
manufactured later. This does not establish that the decline 
resulted from changes in the cassettes over time, but may point to variables in the cassettes uncovered by the scientists. 

D. STATISTICAL RELATIONSHIP BETWEEN FILTER-TO-FOIL DISTANCE OR 
FLOPPINESS AND AWC CITED RATES 

Dr. Miller did a logistic regression test 9 using 400 special filters to determine the relationship between citable dust 
dislodgment and filter-to-foil distance or floppiness. He found 
no statistically significant relationship for the special filters 
measured by Dr. Marple and deemed citable by Thaxton. This 
statistical conclusion does not overcome the weight of the 
scientific evidence that shows that fllters with a shorter 
filter-to-foil distance or which are floppy are more susceptible to reverse air AWC formation. 

E. WEIGHT LOSS 

Miller and Roth agree that of the 200 reverse air AWC 

•empliance filters drawn at random from Thaxton's database for 
miller/Marple analyses, the AWC filters had a mean welght loss and the control filters a mean weight gain. They dlsagree on whether the weight loss is explained by whether the filter was 

9 
Regression is a technique for estimating the mathematical 

relationship between factors on the basis of numerical data. 
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a reverse air AWC or not. I previously found that reverse air 

AWC filters with dust dislodgment patterns show on the average a 

weight loss. The statistical evidence does not affect that 

finding. 

CONCLUSIONS OF LAW 

Based on the above findings of fact and the entire record in 

the common issues trial, I conclude: 

i. The Secretary has failed to carry his burden of proving 

by a preponderance of the evidence that an AWC on a 

cited filter establishes that the mine operator 

intentionally altered the weight of the filter� 

� 
The Secretary has failed to carry his burden of proving 

by a preponderance of the evidence that deliberate 

conduct on the part of the cited mine operators is the 

only reasonable explanation for the cited AWCs. 

I noted earlier that there is no direct evidence in the 

record that the mine operators intentionally altered the weight 

of the cited filters. To prove his case, the Secretary relies on 

circumstantial evidence: the appearances of the cited filters, 

expert opinion as to the causes of these appearances, and 

statistical conclusions related to the time period during which 

the filter appearances occurred, and the time when the 

appearances "declined dramatically." Tr. 33. Findings of Fact 

II.C.I, 2, and 3 indicate that the appearances of the filters 

cited under tamper codes I, 2, 3, and 7 can have resulted from 

many different incidents or accidents unrelated to intentional 

tampering. Drs. Marple and Rubow are of the opinion that type A 

patterns of dust dislodgment (similar to cited AWC patterns) most 

probably result from deliberate mishandling. The opinions of 

Drs. Lee, Grays.n, McFarland, and Corn are to the contrary. 

Weighing the conflicting opinions and considering all the 

evidence of record especially the systematic studies of the 

experts, I conclude that the evidence does not establish that the 

AWCs resulted from deliberate mishandling. 

The susceptibility of a filter to a dust dislodgment pattern 

similar to those on the cited filters depends in large part on 

filter variables (filter-to-foil distance and floppiness), on the 

firmness or softness of the sampling assembly hose, and on the 

dust variables listed in Findings of Fact II.G.l.a, b, c, d, and 

e. These conditions vary from filter to filter, from sampling 

assembly to sampling assembly, from mine to mine, from section to 

section within each mine, and even from day to day. Dr. Miller's 

statistical analyses did not adequately take all these variables 

into account. His conclusions do not establish that the cited 

AWCs are not the result of accidental occurrences or 

manufacturing variables. The record contains relatively little 
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expert evidence concerning the filters cited under the other 
tamper codes, and I conclude that it does not establish that they resulted from intentional weight alteration. In summary, the 
record shows too many other potential causes for the dust 
dislodgment patterns on the cited AWCs for me to accept the 
Secretary,s circumstantial evidence as sufficient to carry his 
burden of proof that the mine operators intentionally altered the weight on the cited filters. 

FURTHER PROCEEDINGS 

I excluded from the common issues trial evidence proffered by the Secretary and LDCC concerning the dust sampling practices in individual coal mines. Therefore, the record in the 
consolidated cases is not complete, and it is not appropriate for 
me to consider the proposal in the LDCC's reply brief that the citations be vacated. Nor does it seem to me to be conducive to "as prompt and economical a resolution as possible', of these 
cases to refer them back to the Chief Judge for general assignment to Commission Administrative Law Judges as the LDCC's original posthearing brief proposes. The Secretary suggests a 
case-specific trial covering all the citations issued to either 
Consolidation Coal Company (20 mines, 396 violations) or 
Rochester & Pittsburgh Coal Company (15 mines, 646 violations). In my judgment such a case-specific trial would be unwieldy. As 
an alternative, I am selecting a single mine, Urling No. 1 Mine 
of the Keystone Coal Mining Corp. for a mine-specific trial. The mine is located in Indiana County, Pennsylvania, and has a total 
of 75 violations cited under four different tamper codes. 

The trial will be limited to evidence of dust sampling and 
handling practices at the Urling No. 1 Mine, and evidence 
concerning the specific filters covered by the citations issued to the mine. I will not receive or consider any further evidence 
on the matters covered in the common issues trial, including scientific or experimental evidence concerning the causes of 
AWCs,.nor will I consider further evidence concerning the effect of malling of cassettes from the mlnes to MSHA facilities or the 
handling of the cassettes in the MSHA offices. The findings and conclusions in thls decision will be incorporated in any decision 
following the mine-specific trial. Following the mine-specific trial I will render a final decision with respect to the 
citations issued to the Urling No. 1 Mine. 

The.issue in the mine-specific trial is whether the weight of the f11ters cited as AWCs from the Urling No. 1 Mine was intentionally altered by the mine operator, considering the 
findings made as a result of the common Issues trial, and the evidence which may be introduced concerning the dust sampling and handling practices at the mine. The burden of proof remalns with the Secretary. 
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Therefore, IT IS ORDERED 

. 

� 

Proceedings in all the pending cases except with 

respect to the citations issued to Keystone Coal Mining 

Corp. for the Urling No. 1 Mine are STAYED. 

Counsel for the Secretary and for Keystone Coal Mining 

Corp. shall appear at a prehearing conference in the 

Commission Hearing Room, 5203 Leesburg Pike, 
Suite i000, Falls Church, Virginia, on Tuesday, 
August i0, 1993, at i0:00 a.m., for the purposes of 

discussing discovery proceedings and a trial date for 

the case-specific trial referred to above. 

J James A. Broderick 

Administrative Law Judge 

Distribution: 

Douglas N. White, Esq., office of the Solicitor, U.S. Department 
of Labor, 4015 Wilson Boulevard, Suite 400, Arlington, VA 22203 

(Certified Mail) 

Laura E. Beverage, Esq., Jackson and Kelly, P.O. Box 553, 

Charleston, WV 25322 (Certified Mail) 

Timothy M. Biddle, Esq., Crowell and Moring, i001 Pennsylvania 
Avenue, N.W., Washington, D.C. 20004 (Certified Mail) 

Michael T. Heenan, Esq., Smith, Heenan and Althen, iii0 Vermont 

Avenue, N.W., Washington, D.C. 20005 (Certified Mail) 

R. Henry Moore, Esq., Buchanan Ingersoll, 600 Grant Street, 58th 

Floor, Pittsburgh, PA 15219 (Certified Mail) 

John C. Palmer, IV, Esq., Robinson and McElwee, P.O. Box 1791, 

Charleston, WV 25326 (Certified Mail) 

H. Thomas Wells, Esq., Maynard, Cooper, Frierson and Gale, 1901 

6th Avenue, North, Suite 2400, Amsouth/Harbert Plaza, Birmingham, 
AL 35203 (Certified Mail) 

Mary Lu Jordan, Esq., United Mine Workers of America, 900 15th 

Street, N.W., Washington, D.C. 20005 (Certified Mail) 

All others by regular mail. 
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